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M 2003/5/9 

- ^^Hfe, ^l^S 7]X)X) - olO B j i ^ 

€^ c|* ^r:^ Afo]^ ^ 3^ ^ pED# 

S=*. # <9*K!-*Ha* if^, FED 42** 

* gJQtg FED^ t^nMfl- ifl^js. g H 

3E. 2 
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<6> 
<7> 



1020030002716 - rt1 1 

^ 13 * r : 2003/5/9 

Mft^ol * — ^ Mffield emission display having 

integrated triode structure and method for manufacturing the same} 

3E. 1-S: #efl^ #^3*1 FED^ «H§ Ji^cf. 

£ 3a xfl*| 3f^ FED# *]a*Hr «^ o^.g. ^ § 

£ 4afe * ^ AHH1 ^ flJFpluHM * (we ii) 4^ 

* tf^ 44iret)<MMM (Field emission display : FED) <* 
FEDfe *|Vl<g (tunneling) Ji^l ^ s 

^-^^ ***H *»Alfl ^ ^ fc ^ 
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1020030002716 - _ ^ , 

#^ 2003/5/9 

<8> FEDfe ' (cathode ray tube : CRT) 4 ^o] (electron beam) *fl £| 

*H ***t W ? | E£ , ^ M (full colQr) «^ ^ (fuu 

gray scale), Jifl£ f *R>, ^o)^, g ^ ^ ^ ^ ^ ^ ^ ^ 

- CRT ^ IWaf, to H **o] »£j <fc 3§^^ 

(flat panel display : FPD) ^Ej]S ^ &i=Kr #31 7>*1j1 

<*> FED^ **3E4« (vacuum fluorescent 

display), *«a f 44*4. (Hquid crystal display . ^ ^ ^ 

er°lH (back light) ^S.^]S. ^-§-^ ^ ojrf. 
<io> fedo] ^ S o^ #33$! c^]^ £ m. ^ 

<n> 7l*(l) #ofl #7l#5^ f^Al ^ ?H^=(2)7l- ZL *)«| ^ 

^(a-Si) ^JLJL « *|WC3)ol tg^ € ^. *)i§-#(3) 4)«ffe ^^(3)^ £ ^o] ^ H > 

(4a)3 »>^o|fe *)«*(3) #ofl ^l*Rr 6flPlBl(5)7> 41*1*4. W . 

(4)4) € (4 a) ofl tfl-g- § > fe 7flo] H (6a)7l- 7flo lH #^(6)0] tg^ W . 7) 

mi), ^J=(2), *)**(3), €(4a)^ ^ Tflol^ ^^( 4 ), oflnjfcKS) 3 

7flo] E -d^(6)^ tftfoflfe ^7^» ^^-ci ofliQjB(7)7> 

tf. <fciE.(7)fe 7l * (1)4 ^ q^tffe #-|*r(8)^ ifllJH W 

«tf. o)|ic=(7)^ vfl^ tfofl 2fe ojofl o]^^ H nj*JH*(nl£Al)ol M*q m =l xfl 

^ <fe:B(7) g #ig*(8)* ^sfl^o]^ ^rf. 
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1020030002716 — M ^ , n _ , , 

2003/5/9 



<13> 



<14> 



<15> 



7 ^>^ 3*fl l^l^. Hfllg^^^ Aj-Olo]]^ &^o) ^<gt)-. 

FED^ ^HS^ q-^ £4. tHStf 1*44 * Hh ^<HJ=S)1^ (matrix 
addressing) *)1 , 7flo] B 3^(6)4 ?fl^(2) a>o H i ^oj-^o oi 7 > Wj 7)1 o] H 

7Hol S (6a) A}o]o| ^ 6>0> ^ olem o] ^ ^ 

fl« ^o] W:a Mm ^ ^ w ^ ^ 2 oo2-0041665 



<16> 



71 Jfli&E^ ofliciEL A H -fl HTfl f7M^O^ W . ^ 

JUMfe, FED ^ H Wo] ^ 0> o]fe pED ^ 

S Hl-g.^ ^o. a 3E«r, FED^ aMNi^l ***Ka, FED^ ^s. « 

<fl**|*l FED°i] flow, ^ ^£4) ^ 
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1020030002716 - M ftl . 

^ ^^>: 2003/5/9 

•H* ^-1^ aiUMM- ^ (packaging) Mo] ^ ^ 

<ie> * ^oiH^, 4 ^ ^ M ^ ^ 

FED* *)l^th}. 

<19> ^ 3 ^ ^ FED-S] 4|2 

^ m FED (field emission display) ^, 7)^; #7) 7]^ 

*fl ^-7) m ^±3. 

* **4 fl** FED^ ^71 W *ol««** A>oH ^ 
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1020030002716 — s ,. ? , 

. #^ ^^>: 2003/5/9 



<22> 



<23> 



<24> 



<25> 



<26> 



£2 ^^ ^3 H FED^l ^^^1 ufBj-tfljl 

7]^(110) 7^-^(120) <>1 ?D4i-#(i2) $Hl^r 7^^(130) o] 

^^(130) 3°flfe tIM^l ^^^(140)0) ^^l^cf. Tflols ^<g#(i40) ^ 

ofl*r 7iHj= 3^(160) o] ^l^tf. Tflols #-#(160) ^<Hlfe ^nm-#(i70)ol 

^1^(170) ^^l#(i80)o) 3*1^1. ^^1^(180) ofl 

ic=#(190)o] 

*H fl^fe <g^€ *!^o] FED eq tflt)]*}*], ^njuf^ 

(170)# ^7fl^S. *H g^*^ Hfl^^^o] fl^tfe -M. 

7fl^-#(l20)^ 7flo]H #^#(160)^ nflH^ <=H-^l>a^ ^^>7l 
^ 0l - W* ^ 5fl't*. ^J=#3 ^H^o]^ ^olH #^#^ ^e^o]^ 

^ 5*4. FED7> LCD^ ^^o] E (back light) -§-^S 3-g-£^ ^Hfe, nflH^i 
^- e,H1 ° 1 t 1 ** 7^-^(120)4 7flo] S #-#(160)^ -iEEM 

H ^Bfl7> o >vi FED ^ W^Bfls 444 - ^-#(120), 

#(130), 7flo]H #^(160)^- t±°£& ^Bfl^ ^ s,,^ 7M ^ ^ 

711 ° lH *«*<H0>. ^#(160) g ^m#(170)-flfe >S"7l 3*4 ^ 

* W ^ * ^ «*l^3. ZLofl ^ #71 ^ 

^ #71 37^ ^tt^\4* WW. *MH *i<3#3 nl^l^ ^ 7,1 
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#^ Qx}: 2003/5/9 

^ €(200)# 3^8 



<27> 



<28> 



W H(200)^ £| ^ 

<*» *«. -s-7] n<q ^ ^ - ^ w ^ ^ 

*l <M 7>^> c^ofl ^ ^ ^ ^ 7> ^ ^ £ ^ ^ 

^ 4nm xfl*] ^ SQOnn, o^. o ls]t& ^ f ^ ^ 

*** at ( photolit hography) *o] o]« ^ 



<29> 



9X^ 

<30> 



<*»l*Kl50)fe €(200)^ iflJjLofl k^sM, *| W(aaoH ^ 
(160)4 Mfe. ^(150)^ ^IH W(M0)a| 7>w ^ ^ 

^ ^ ^^#^(130)^ 3 (150)41 JLi=L^ ^ A]7] ^ ^ 

«■ W . ^^^( 13 o)^ 4 eft - s ^ ^ WoT ?fl 
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1020030002716 - ^ 01 , ; , 

#^ 2003/5/9 



<31> 



<32> 



** ^l£|3E^. ^A], ggl^sj. ti^ti* ^SW^fe Pfl7fl^^ ^ 

tt* 2£«, Wi^dTojoa o]^ Hj €(2 00)^ fce^ 

€4. ^*H, <*"1EK150)4H d*Kr ^(200)3 ^jf<| <^ 

o]^ 3+4, ^ ^ o]Ai# ^ 

<33> ^ FEDo1] ^3 ^nli+^dTO)^, #efl o) FEDoflAi ^ 

°> 7 i A l^°fl S*°H. «=>flic=#(190)ofl ^ gtfcj ^ ^71^-4 7flol S 
(I60)ofl ^ ^ ^ ^ ofl^^dgo)^ ^ ^ 

9X^. W»m*(170)*. oflic-^(l90)^ *]7l-£)*f ^tf* 7flo] B ^ # 

(160)ol) ol7>£)*r *d<^ * €(2Q0) ^ ^ ^ 7>^^V J,^ = 

H >M^4. #3, ^1^(170)3 o 4 100 ^ ^ ^ . 

10 /an ^£5. 1- ^ ojtf. 
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1020030002716 ^ ^ <^ >: 2003/5/9 

<35> ^r^m-#(i70) ^^i#d80)oi ^i^mtq-. ^^i^(i8o)^ ^ 

7} WWB.*]WSL*\ ^^ofl, ^^1^(180)^, *r^ni*^ ^ 

^ , W*)l^(180)£- ^ Sl-^S] ^7j]l- tfr}^- ^-BflnflH^^* ci S.W *r 

s. an*. 

<»> ^^l#(180) $H $J*l*Rr oflic=*(190)*, ^^1#(180)^ #^3^ ^ ^ 

9X^, AA^ € (200)o] ^11- ^ ^ ^^s, 7]¥# 

lcJ=#(190)-£r, 3**I)*(180)4M 43.3 rto] ^ ^^-g- ^ o i£ s ) jslt^ ^r* 7fljgL 

FED^b ^^^(190) $H ifl*l*K- ^Tg^:(Pl£Al)^- c] £ff ^ ft 
4. °fl^#(190)^ 71 ^g- o^^ (190) 

<38> ^^^r-i: cl ^-?HH floH, 6 fl^^(190)^r 

^ Xl^. ^^1^(180)^- ^J&ofl 6fli^=^(i90) $H ^€ ^ &t]-. o] 

^ $3. m*« ^ ^-^oi «^ o^ Dll4# 

(170) 4>H ^olji, FED^ o H> OT.pm*(i70)4 n§*^*(180) 
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1020030002716 ^ #^ 2003/5/9 

<39> igj-^ofl &o]*) t 71^(110), 5^^(120), ^^"#(130), Tfl o] S ^#(140), 

TlMJE. ^#(160), «H1^1b1(150), ^^1^(180), °fl^-EL#(190) ^ ^^H^l)^ 
5L<$, ^3*1 FED^ll A>-g-^ ^ s .- > £ oj: 

<40> Sfh Mj-^ofl^ -^^tb <a^l^ 3^S FED* ^ ^^1 <Qd\]m 

£ 3^-^S FED «^€r, (a) 7m $H ?fl^#, 711 olH 

»M3= ^^1¥#* ^^Al7l^ #741; (b) #7} ^nl^ 

f-i- ^-m-sm. ^^ c d «iii ^ #7i ^>«-ofl 

^ iH^lM-f^s ^^-Al^l^ #741; (c) #7l ^^lM-f^ nl^^o^ £0] 
♦ #7] 7Hi^.#^l S^^l "S^Htt #7^1; (d) #7l Pi Afl* ^ 7fl^=^ 

°lHfcl» ^SRr #741; (e) #7l uHT ^*0#^r ^^Kr 

#741; (f) ^l*«-fl7H^ f 4>7l ofl iH |A ^s§f>}^ #t41» S^t)-. 

<41> #71 (a)#7fe #71 7fli-El^ ^ofl 74^^ #741« t:-! £^ ^ ojo. 

°13t!: ^-M (c)#74HH oIaji*.^ ?2oi^. >s- 7 ] 74^04 s#7M <3#£U, (d) 

^74H>H #71 oflnlEl^ ^71 T^f^l ^f^t}. 
<42> alijH^i^ S. 3a xfl*] £3f* ^- ^^54 <^^1^ 3^2: FED* *\}^} 

<43> #74 £ 3a# ^-S^. 71^(111) $H , ?H^^# t^IL*. ofl* 

^3*3^, Sl^^HI, £^ JE^* ^1-g-^H « 71^ 

7.HS -f-ol ojrf. ti>£^^ ^l^o] ofl # s.# ( ^)ol3J) f-ol o^cf. 5^;=*$] 
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n Q*}: 2003/5/9 



^ $S-, &7)&S.S$ #^f%S|-# TflS, ^71^2.^ 51^7} ^ 

«, a^-, IH^Itt, o-|^ ^ -o] ^rf. ^7l^J£^ -g-^ 

T^l^Sl Ti0 2 , Nb 2 0 5 ^1 SfttJ-. ^7l^£^ ^^s)-!-^ ^-Sfl^o} 

GaN -f-0] ^rf. ^l^JE^ «m# ZnS, CdS ¥ 

°1^7fl 7fl^ = ^(121) $H1, ^•3-^71^2!-^ «>-§-^>i 

s^^-a- °i-§-sh, ^^(i3i)^- ^tw. ^ £ ^ ^ 

1^^, c4|^. oi( P )o] £^ (doping)^ W^IM- ^1 

0 1*>II ^1W(131) $H (^f^l ^3 ^-foflfe 7fl^=# i?H), efl« 

^W^ltf^'S S£^- ^r-g-^^B]^^^. ol^H, TflolH ^91^(141)^ ^ 

TflolH *||3.3.Alfe, ^71^^ ^&J?-# A>-§-^ 

*r SZ^- ^71^^ ^-^^-1-^ -7*11*1*1 <*3>1fe, (Si0 2 ), SiCOH, 

°i*>n Tfl^iH €^#(141) ^s? 3*311, s 

*r JE-g-fJ-fr TlHH €^(161)^- ^$4. 7flo]H #^MM ^fiS^ib, 

^* ^71 ^ 7flS., ^7l^£^ ^A>5j. # 7flsL, ^7l^3E^ 

^7] ^^t^t 7flS., &7]#S.<% ZL^7} f-O] ^-S. ^ ^pg 
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<^1# Ti0 2 , Nb 2 0 5 91^. #7}&5S$ ^^SHM ^Sfl2)°l c4I» GaN 

^1 &7}&S.$ ^%^$\ ^^91 ZnS, CdS ^rf. 

<47> ol^Tfl TflolH #^"#(161) $H, »^ ( ^E^ig, , 2. 

<48> ^^1^(171)^: IH^I^JIS. ^*A]7l7l ^ ^^sJ-^-^-i- 

^SLS. ^ q= 1 vfl^l ^ 200V^1 ^l^^M: ^7}-^-.° , W*l**(171) 

Al^fofl ^1^<?1 <^]1- 15 °C, 40 V, 0.3 M ^KH^-§-^ 2:3 

^ ^^^^ ^*8tt ^fe- 10 ^ 1 /Mn 3 

<49> ^^Mirf^l tf^lM-f^S. ^MlSL, 7]]^}-^ < ?]7>^ ) JE. 3b^ 

^1. w^i^(i7iA)^m, fl-^^<y ^ ^ ^ m-^i^ aj^-g. £ 

^ *H1*(171HH ^3^, t^li4(i71A)^ ^H^lfe «flBH#(171B)°l # 

<so> < S^>si)-'fH W^M-f^ ^Ml-fr^ 3fl€^r S.°^ 
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#^ 2003/5/9 



4 ^ ^ ^i^o] ^i^. ^7>^<a- 25 

V, *±$~St5L 10 °C, 0.3 M <^^ f ^o. -^^5)^ *H^q 

«3= 20 nm ^H^l^l, 160 V, 0 V, 0.3 M ^^r-g-^H <£^>s|"» ^ ^3 
tt 300 nm ^£^1^. ^^s]^ 7 JJ^Hr 

io8-ioH 7 l]/cm 2 7}^ ^ jfljL, o] t[7]-^l<a-o ) l ttj-sf ^ 

5£4. tf^tf^-i- ^ 9X$r *)^£r °-|= 4 nm ifl^l 300 nm 

^-S- ol-g-^ J^^ol J^e}* -f-3fH51 7>^*H , ^14* 

3 ^ flfl^<^# ^MlSl^-fi-??) ^-asM 7}^^ 

Si 15 "C, 0.3 M 4##*r-M^ ^aV^^ o. ^Jf, o] 

7>^^ 10 V PlAfl* aH«j] #3 e_ 27 nm ^M^nf. o}b^ <£ 

^Wa* ol-g-t-CLg.*] ^Pluj-^oll *g^3*r lpn °1*>S S^SHr 

€ 1MH «1*H. i^^H ^ «fl-*£^ ^ wlAflt!: € *Hfi*. ts| 

n 4**0, *H«-(171H)^ ^ojs. ^-^(131)^ s^xi <&#x\?)7) 

z^^-i- ^r^W. *)^<>1 n^^UHfe, t«14^(171H)^ 
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0 2 3 £H"7}^* °l-g-tb ^hg-^ol^^ (reactive ion etching) *§■<>} ^>-§-€ ^ 
Shg-^ 01^^0.3. ^1^1^(171H)^ o>2flofl o X ^ > tiflel<H^(171B), TflolB 
^(161) g ^-£^(141)^ ^-g- <*] 2^:2.3.*?, £ 3C^ &°}, ^H^l- f\S\X\ 

?l7l ^tr €(200)# ^*h=r. 7fl*lB TIMS. ^ tf^Wfl 

tf£-, £ 3D# ^o], ^(200) tflofl JMNfe 

i>#^HeKI^(GaN), EjfcBr^M ^ (Ti0 2 ) , ?KE.#^sM t=(CdS) 9X^. € 
^^.^ ^13<y <^1» ^M-i^-fh ^M-ic^-ji, ^M-i^*r, 3=-fe «13 



27-16 



1020030002716 #^ Q*}: 2003/5/9 

^•^^ °)Hb]» *§s§*}7) flt& ^4 ^r. ^1* 

^ feo]^ 7>«fl^fe 371, <£7>*Kr ARH n}^ 

<M3* nMd*Kr ^ H}^*|*M|fe, xfll^l Wg-, =L», 

<57> Hj-^q-^ti.^. ^ <^lel» ^-S>7l ^ *<H^ 4^-4 ^ 

M-lnfi-H* ^^l7]7l W Ifi^ T^j-f^ 5.^6fl ^-^mrf. ^fl^pg- 

^7 r i# ^ 200 tfl^l 51= 1000 °C^1 ^r3E<^^ <g ^-«fl ^r>>| M- , #7l ^^-7>i# -f-e)- 
^}&n*}$= W$ 91^. S=fe ^€ ^M-i^Mi* (thiol izat ion) 

*H £(Ag) SE^r ^(Au)4 W^l7lfe A>-g-^ ^s. flr).. H^r, n]^ 3. 

^71^^- (Electrophoresis)^- #"Sfl ^ W S^ofl ^MM^S *r£. 

<58> 2)"SMM ^-f°fl^ ^l^TT 7flib=# a^<^fl ^^M, £MM 13- 

<60> ^p!b]S1 ^M^r, S. 3eQ ^ol, ^nluj-^(l71A) 4H ^*fl# 

(181)^: ^^^cf. ^^^1^, <>\m <I^ ( ^B]^^, 
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^-M, *£**il 3.7]^ ^iLt} e ?H w>^*>rV. 3**fl*<3l ^ 

* *§**fl£| ^s^* ^€ 5^. ^4-7)1*^ *§**ll£r ^ 
ol-g-^H ^>^* *r SZ-^, 4^31*3 3**im ^5)E^^-i: ol-g.^ ^s. 

<>H ^*2fl*ol ^ ^sfl^fr ^ sfl^^l ^ o]-g- 

* jls1*H, *§**11 *«IH ^€ *m. 

<62> <g-^ -^^]^( 181 ) ^o ) ] i £ 2 f^- o|i:£f(191)|- ^^tb^. 

oflicJE.*^, *#**H *#<*fl Si***!)* ^l^S^- 

*>7l ^*H, #71 l^^fr ^l*Kr ^U* ^rS. $X^. ^7} 

icJEl* ^fl^S.^^, <m» ITOCindum tin oxide) ^ ^ ^^^^flS.7> A}-§-^ 

<63> ^- FED ^ ( yfl^^^oll- ^^o] ^om-^oll <^><^ <£z\)i% 3 

^?2f 7>^o.S^, €S^1 4^BHolE^» ^Hlf 1^.7} &iLS.JL *fl?l^ ^ 



1020030002716 ^*> : 2003/5/9 

<64> ^^k^^ S-^-s}^ FED^lS U-^£r, tfl^^ofl ;g^A| ^«.p>o] a 

S^B* ^<2} ^-g. ^ -g-ol^Tfl *§AjA]Zj ^ Tfl 

olH £^t^ ^ ^ ofl^c^ ^ o. ^jjt. #^A12] ^ ^Tfl 

<65> tnj-sH, ,g. FED ^4 FED* ^-g-*>^, tfl^s^l- 

-g-o]^, ^^o] ^ Sife- FED* c]* ^-&V7fl ^ fli*. 
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#7l 7)% $H $1*l*Rr 

#7l WW ^ 

#7l TflolH *W ^ ^ ^ 

s. <a*l*Kr ^fl€^s. 4^ "WW- 

#7i TfloiH *<a**i -hi*, ^i aw "W* * 

#7l fl^i^fe *8**B*; ~ 

#7l «*|* 'fl^^ M^l FED. 

2] 

4 #71 #71 Wfe 3^ 

^•2: FED. 
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1020030002716 
13 3] 

^ ! *j-ofl &<>M, ^-71 If 4nm ifl*] 300 nm ^ ^ S ^ 

fe 3^S FED. 

4] 

^ ! ^-ofl ^o^, #71 <£-f-*lM-f^ 100 nm 10 ^ 3* 

*}£r 3^-^S FED. 

- ^ jl^ 6.S. ^ 3^3z FED. 

I^^J- 6] 

S}^r ^^1^ 3^2: FED. 
7) 

(a) 71* *H £*V^3- 

(c) *7i 'l^*^ #7i a^^i # 

31; 

(d) #71 ifl4H ^-71 ffl^H-^1 W^lt <**13» 
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1020030002716 " ** r 

(e) ^71 ^ D 14f 3**11** 3-s*Rr 

*03 3^2: FED* ^I^Rr *^ . 
I^T 1 * 8] 

7 ^ofl flo^, (a)^m *7l ?fl^-* 4W *13-*§: ***Kf ^ * 

**M. <c)fc*l4H * 7 1 *!***) S* 5 ^, (d)«*|4H 

#7l ^H^fe ^-71 7^j-^l ^S)^ <L3. ^ *13. 

l^T 1 * 9] 

^SLS- **8. 
[^T 1 * 10] 

11] 

* 7 *<* sa<H-M. (b)#3HH wm*4| **3fe *l** 4 ™ 

vfl*l 300 nm^l ^4- ^8-2.5. *13 . 
12] 

* 7 ih sa«H^. w <c)*xit. oi^^ig, a^^ra, <Kwa ^ 
q-g^tH «^*3fe 3* **-^s 
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[3?* 131 
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[51 1] 
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